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An apparatus for fabricating printing plates (15), e.g. lithographic or offset printing plates. The apparatus comprises pro- 
cessing means for digitizing an image, at least one assembly having at least one ink jet printing head (12) and operatively connect- 
ed to the processing means, control means (11) operatively connected to the processing means and the assembly for supplying di- 
gital information to the assembly to project the digitized image upon the printing plate (15), and drive mechanisms (17, 18) 
operatively connected to the control means (11) and the assembly for controlling ink jetting movement of the printing head (12), 
An x-y table (14) is preferably also present for carrying the printing head (12) for planar movement with respect to the printing 
plate (15). The movement of the table (14) permits the printing of multiple pages (16a, 16b, 16c) upon large lithographic plates 
(15). 
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APPARATUS FOR FABRICATION OF PRINTING PLATES 
Field of tihe Invention 

The present invention relates to an apparatus for 
the fabrication of printing platfes, using ink jet 
printing heads. The invention is especially useful for 
5 the fabrication of large, commercial grade, high 

production run lithographic and offset printing plates. 

jK^r^yr^nund of the Invention 

Recently, fabrication of lithographic or offset 
plates by ink jet techniques has been proposed. One such 
10 technique is disclosed in Japanese patent application, 

Kokai 62-25081. This application describes the use of an 
ink jet system for applying an oleophilic liquid to form 
an image on the hydrophilic aluminum surface of a 
lithographic plate. 

15 United States patent no. 4,833,486 discloses the use 

of an ink jet head to deposit a hot wax upon the surface 
of an offset plate. The hot wax solidifies upon contact 
with the lithographic plate, thus providing an 
instantaneous printing pattern. 

20 There are several advantages for fabricating 

printing plates by ink jet printers. One advantage is 
that such processes are environmentally friendly. The 
complex and potentially polluting chemical preparations 
and solvents ordinarily used in masking and stripping 

25 away photoresist areas of the plates are not always 
required with ink jet techniques. 

Another advantage of fabricating printing plates 
using ink jet printers resides in the fact that the iioage 
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deposited on the plate can be modified on the computer 
screen prior to being deposited. In addition, several of ^ 
the standard imaging steps can be eliminated by forming 
the image using computer techniques. 

Ink jet technology is, however, in its infancy in 
respect to commercial lithography. Presently available 
inJc jet techniques cannot produce large or commercially 
acceptable offset plates. That is, the plates produced 
by present ink jet printing techniques have very low 
plate runs by commercial lithographic standards. 
Furthermore, there is no ink jet apparatus presently 
available for fabricating large offset plates having a 
plurality of pages disposed thereon. 

Indeed, U.S. Patent 4,833,486 teaches that ink jet 
materials are inexpensive and therefore, the printing 
plates may be used a minimum number of tines and then 
discarded. Moreover, in one embodiment of the '486 
patent, it is indicated that the system is designed for 
non-commercial plate production, inasmuch as an office 
processor system is proposed. Office processing systems 
ordinarily are not capable of providing the large amounts 
of digital information required to produce large, 
commercial lithographic plates. 

A further drawback of the apparatus disclosed in the 
'486 patent is that it makes use of an ink jet medium 
which may be a wax. wax is a soft material and will 
abrade with use under the conditions present for 
commercial offset printing. Even the so-called hard 
waxes will not provide the durability required for 
conmercial printing runs of the order of 100,000 
cycles. Moreover, waxes do not strongly bond to the 
printing plate surface, i.e. they prefer to remain on the 
surface, rather than to actively bond to the substrate. 
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In addition, the pr ducti n of large lithographic 
printing plates requires the use of large amounts of 
digital inforrnation and precise, minute movements of the 
ink jet heads. Such movements can only be accomplished 
with the use of the controls employed in the present 
invention. 

mmrnmrY of ttie invftntign 

The present invention contea^lates an apparatus for 
fabricating printing plates, especially large, 
commercial-grade offset or lithographic printing plates. 
The present invention utilizes hydrophobic substances 
that are deposited on hydrophobic printing plates. Such 
hydrophobic substances accept waterless or oleic-type 
inks. It is within the scope of the present invention, 
however, to coat the surface of a normally hydrophilic 
plate to render the surface hydrophobic. The present 
invention would then utilize hydrophilic compounds to 
form the image on the plate surface. 

The apparatus of the present invention also 
contemplates the use of low viscosity fluids that harden 
upon the printing plate surface. Such materials will 
form tough images that strongly bond to the surface, thus 
providing an image that will endure tens of thousands of 
printing runs. 

In commercial lithography, large printing plates are 
prepared with a plurality of pages. Often these pages 
dre not sequentially disposed on the plate? in many 
cases, pages will appear upside down in respect to 
5 adjacent pages. Such type of print requires large 
amounts of computer information and precise ink jet 
movement across the face of the plate. The present 
invention utilizes the controls necessary for the 
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fabrication of large coninercial lithographic and offset 
printing plates. 

summary of the Invention 

In accordance with the present invention, there is 
5 provided an apparatus for fabricating printing plates. 
An image derived from digitized computer information is 
formed on the surface of a printing plate. The image is 
deposited on the plate in the form of ink jet droplets 
which is turn are deposited from an ink jet printing 

10 head. The printing head, movable along "x" (horizontal) 
and "y" (vertical) axes, is mounted upon an assembly 
(table) which is also movable in the x-y plane. A pair 
of step motors, controlled by a computer, move the jet of 
the printing head along the »x" and "y" axes to position 

15 the ink jet droplets upon the plate surface. The table 
supporting the printing head is also movable in the x-y 
plane by means of electrical motors. The movement of the 
print head table provides for the printing of multiple 
pages upon large lithographic plates. 

20 Brief Dese ription of the Drawings 

The present invention may be better understood by 
reference to the accompanying drawings, in which: 

FIGURE 1 represents a schematic diagram of a control 
system employed in the present invention; 

FIGtlRE 2 represents a schematic diagram of a 
variation of the control system of FIGURE 1; this control 
system is employed for fabricating large, commercial 
grade lithographic plates. 
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FIGURE 3 represents a schematic diagram of a 
variation of the control syst m of FIGURE 1 wherein the 
printing head moves only along the x axis. 

FIGURE 4 represents a schematic diagram of a 
5 rotating drum system which replaces the x<*y table 
shown in FIGURE 1. 



For the purposes of brevity and clarity, like 
components and elements will bear the same designation 
throughout the figures. 

10 Detailed Description of the Invention 

The invention relates to an apparatus for 
fabricating printing plates. The apparatus comprises: 

(a) processing means for digitizing an image; 

(b) at least one assembly having at least one ink 
15 jet printing head and operatively connected to the 

processing means; 

(c) control means operatively connected to the 
processing means and the assembly for supplying digital 
information to the assembly to project the digitized 

20 ixoage upon the printing plate; and 

(d) drive mechanisms operatively connected to the 
control means and the assembly for controlling ink 
jetting movement of the printing head. 

Preferably, the apparatus contains a plurality of 
25 assemblies. Most preferably, each assembly contains a 
plurality of ink jet printing heads. 

The preferred embodiment of the present invention 
relates to an apparatus comprising: 

(a) processing m ans for digitizing an image; 
30 (b) at least one assembly having at least one ink 



wo 94/11191 



-6- 



PCr/US93/11030 



jet printing head peratively connected to the processing 
m ans and having an x-y table for carrying at least on 
ink jet printing head for planar movement with respect to 
the printing plate; 

(c) control means operatively connected to the 
processing means and the assembly for supplying digital 
information to the assembly to project the digitized 
image upon the printing plate and for controlling x-y 
planar movement of the assembly; and 

(d) drive mechanisms operatively connected to the 
control means and the assembly for controlling ink 
jetting movement of the printing head. 

FIGUIlE 1 depicts an ink jet printing head assembly 
for use with the apparatus of the present invention. The 
assembly is capable of producing lithographic plates of 
commercial quality since it is fast and accurate when 
depositing ink jet droplets. 

It has been found that the Raster Image Processing 
(RIP) for lithographic ink jet processes, must be 
performed with large amounts of information in order to 
provide the high resolution required for commercially 
viable offset printing plates. Computer and control unit 
11 utilized for converting large amounts of information 
into print head signals, includes a computer with large 
memory capacity and high speed calculation capability, 
commercial plates require scanning a large plate surface 
and means for producing multiple pages as shown. Ink jet 
printing head 12. is often required to make subsequent 
scans in synchronization . This necessitates a very high 
degree of mechanical accuracy. 

In order to provide high speed imaging, printing 
head 12. is mounted n an x-y tadale li such as an Opti- 
Copy imposer x-y table or IPM Platemaker x-y table. In 
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ord r to scan the surfac of plate i£, comput r and 
control unit H provides digitally timed "x" 
(horizontal) , "y" (vertical) ink jetting movement to 
print head H and planar x-y movement (shown by the "x" 
and "y" arrows in PIGDRS 1) to table li* Movement of 
table 2A is accomplished by drive mechanisms (not shown) 
and the "x" and "y" ink jetting movements of printing 
head 12. are provided by drive mechanisms 12. and 1&, 
respectively (non-limiting examples of suitable drive 
mechanisms include step motors) . After first page lia is 
imaged, printing head 21 is subsequently moved to other 
positions on the surface of plate 1£ in order to image 
subsequent pages Ifife, etc. The imaging of the pages 

in not necessarily carried out in sequence. In fact, the 
pages are usually out of sequence, and may even be 
printed upside down with respect to adjacent pages. 

FZGUItB 8 illustrates a plurality of printing head 
assemblies. Each assembly will contain one or more 
printing heads H on an x-y table 11. W»e apparatus 
depicted in FZ6DBE 2 is capable of simultaneously 
printing multiple pages; multiple page printing is a 
necessity for large-scale printing operations. 

FIGURE 3 is directed to the same apparatus as shown 
in FIGURE 1, except that printing head 12 moves in the x 
direction only. 

In FIGURE 4, the x-y table is replaced by a rotating 
drum 1£ which is controlled by computer control H. 
Computer control H provides digitally timed ink jetting 
movement to printing head 12 and rotational movement to 
drum 12. Printing head H capable of planar movement in 
one direction only, i.e. horizontal or vertical, 
preferably horizontal. Drum IS carrying printing plates 
16a . 16b and 16c is capable of rotati nal movement in 
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only a direction n rmal to that f printing head 12., i.e. 

5 when printing head 12 moves in th horizontal ("x") 
direction, drum li will rotate in the vertical ("y") 
direction. The apparatus depicted in FI6DSE 4 will 
typically also include drive mechanisms (not shown) 
operatively connected to the control means, assembly and 

.0 drum for controlling ink jetting movement of the printing 
head and rotational movement of the drum. 
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KHAT IS CIAIMED IS: 

1. Apparatus for fabricating a printing plate 
comprising: 

(a) processing neans for digitizing an image; 

(b) at least one assembly having at least one ink 
5 jet printing head and operatlvely connected to said 

processing means; 

(c) control means operatlvely connected to said 
processing means and said assembly for supplying digital 
information to said assembly to project said digitized 

10 image upon said printing plate; and 

(d) drive mechanisms operatlvely connected to said 
control means and said assembly for controlling ink 
jetting mov^ent of said printing head. 

2. The apparatus of claim 1 having a plurality of 
assemblies. 

3. The apparatus of claim 2 wherein each assembly 
contains a plurality of ink jet printing heads. 

4. The apparatus of claim 1 wherein the drive 
mechanisms comprise step motors. 

5. Apparatus for fabricating a printing plate 
comprising: 

(a) processing means for digitizing an image; 

(b) at least one assembly having at least one ink 
5 jet printing head operatlvely connected to said 

processing means and having an x-y table for carrying at 
least one ink jet printing head for x-y planar movement 
with respect to the printing plate; 

(c) control means operatlvely connected to said 

10 processing means and said assembly f r supplying digital 
Information to said assembly t project said digitized 
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image upon said printing plate and f r controlling x-y 
planar movement of said assembly; and 

(d) drive mechanisms opera tively connected to said 
15 control means and said assembly for controlling ink 
jetting movement of said printing head. 

6. The apparatus of claim 5 having a plurality of 
assemblies, 

7. The apparatus of claim 6 wherein each assembly 
contains a plurality of ink jet printing heads. 

8. The apparatus of claim 5 wherein the drive 
mechanisms comprise step motors. 

9. Apparatus for fabricating a printing plate 
comprising: 

(a) processing means for digitizing an image; 

(b) at least one assembly having at least one ink 
5 jet printing head operatively connected to said 

processing means, said printing head being capable of 
planar movement only in a horizontal or vertical 
direction; 

(c) a drum carrying the printing plate, capable of 
10 rotational movement only in a direction normal to that of 

the printing head; 

(d) control means operatively connected to said 
processing means, said assembly and said drum for 
supplying digital information to said assembly to project 

15 said digitized image upon said printing plate, for 

controlling planar movement of the printing head and for 
controlling the rotational movement of the drum; and 

(e) drive mechanisms operatively connected to said 
control means, said assembly and said drum for 

20 controlling ink jetting movement of said printing head 
and rotational movement of said drum. 
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10. The apparatus of claln 9 having a plurality £ 
assemblies. 

11. The apparatus of claim 10 wherein each assembly 
contains a plurality of ink jet printing heads. 

12. The apparatus of claim 9 wherein the drive 
mechanisms comprise step motors. 

13. The apparatus of claim 9 wherein the printing 
head is capable of planar movement only in a horizontal 
direction and the drum is capable of rotational movement 
only in a vertical direction. 



1/4 



PCr/lIS93/11030 




FIGURE 1 



eUBSTITUTE SHEET 



wo 94/11191 



PCr/US93/11030 



2/4 




SUBSTITUTE SHEET 



wo 94/1 1191 



PCr/US93/11030 




SUBSTITUTE SHEET 



wo 94/11191 



!»Cr/US93/11030 



4/4 



16a 16b 16c 




COMPUIER 
& 

CONTROI, 



11 



FIGURE 4 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 



AprUeflienNo 

PCT/US 93/11030 



A. CLASStnCATION OP SUWECT MATTER 

B 41 C 1/10, B 41 J 2/01 

AceartfBiWlnltrerteiiilPMcMOMiBertioBOPQortobeQiaitienildi 



■OmieaudlPC 



Mianun docymouatioit loKlMd (cUtffieuioixymiBfeUowcdby 
B 41 C,B 41 J,G 01 D 



to (be cnatfttt web deeuBMtt ve iaeladed in tte fiddi tanbcd 



BMBoite dnbnt CB«a«id AsiBf b« 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



CttcfBty* Ottlice 



) of docnmcBU aiib iadicatiaB. wiMK appnpiMc, ct be ideviat p«i(e( 



RdevntlDi 



US, A, 4 833 486 

(ZERILLO) 23 May 1989 

(23.05.89) , 

the whole document 

(cited in the application) . 

DE, Al, 4 119 111 

(INSTITUT FOR GR?^ISCHE 
TBCHNIK ZENTRAL GMBH) 
17 December 1992 (17.12.92), 
the whole document. 

EP, A2, 0 242 083 

(MICRODYNAMICS) 21 October 
1987 (21.10.87), 
fig. 1; abstract. 

GB, A, 2 152 436 

(BOWTHORPE-HELLERMANN LTD) 



1,4,9. 
12,13 



1,4,9, 
12,13 



1-4,9- 
13 



5,8 



□ 



Further docmaeBtt tfc Usted in 4ie 4 



lofboxC 



□ 



Patent £ynUy maubcn are 



* Spedal catcfories of cited doeianents : 

*A' document deiining the genenl sute of the art wbidi is not 

cooadered to be of particular relevance 
*E* earlier doeumot but piifaluhed on or after the intonatiotttl 

filing dau 

'V document which may dtfow doubts on priority clain)(f) or 
which is dted to estataUsb the plibhca&oo date of anodier 
dtation or oOkt special reason (ss specified) 

'0* docuBtent referring to an oral dtsdosnrct use, odiibilioo or 
other means 

*V' docsmentpohlidied prior to the intematiooalfiliDg date but 
later than the priority daU claimed 



«r la^doenmoittMUiM after the tniemationalfilmgd^ 
«^riS^Ste«3^ 

dted to imdentand the prindpte or theoiy uodeHymg the 

invcsbOQ 

TC* document of niititwUrtde¥anoe;1h€diiined mvert^ 
caimot be coEdered novd or cannot be cooBdered to 
involve an invntive step when the document IS taken alcoe 

•y aocumcBtofp«ticularidcvance;thcdaimedinvei^ 
omutbe eoSdered to invdve an invenhve step w^ 
doomaftSmibiaed with one or more other sodid^ 
Bwtfs, Bieh comhinatioo bdng obvious to a person fWled 

in the art. 

documentmember of the same patent lamily 



Dau of the acDial completion of the international search 

15 February 1994 



Dale of mailmg of the iotemMiiooil KiRb r^ort 



21. DIM 



Name and mailing address of the ISA 

EiBOpean Patent fBee, PA58l8Patenitaen2 

KL-2a0HVIUjswijk 

Td. (-►dUTO) 34O.2M0. 31 «S1 cpo nl. 

Fas (-^ 31-70) 340.3016 



.AuttecixedofSca' 

WITTMANN e.h. 



Ftom PCT^SA/atO (ncmtf riMM) (Inly >m> 



INTERNATIONAL SEARCH REPORT „,„^^^^rio 
>2- PCT/US 93/11030 




fTtiliftn itf rffff i«*ti> mdkmtian. Hge appTOPfmc, of the rdcv«pl paraitg 


Udevint to daim No. 




04 January 1985 (04.01.85), 
fig. 2; abstract. 


• 



Fonn PCT/UAAIO <CBMlatt>(iop cl Mooad itaMi) <July 1992] 



2UB intanatimalen ftecherchen- 
teridit uber die internationale 
PatentanoBidung Nr. 



In diesefl Anhang sind die Hitglieder 
der Patentfaaihen der ia obenge- 
nannten intemationalen Recherchenbericht 
angefdhrten Patentdokuoente angegeben. 
Kese Angairen dlenen mr zur Unter- 
richtung imd erfolgen ahne fieiiShr. 



tQ the International Search 
Report to the Ints-national Patent 
^plication No. 

PCT/US 93/11030 SAE 82199 

This Annex lists the patent faaily 
aeob^-s relating to the pateit docuaents 
cited in the above-ientioned inter- 
national search report. The Office is 
in no way liable for these particulars 
Mhich are given aerely for the purpose 
of inforfiation. 



ANNEXE 

au rapport de recherche inter- 
national relatlf ^ la deoande de brevet 
international n* 



La prdsente annexe indique les 
•erares de la f ami lie de brevets 
relatifs aux docuisents de brevets cit^s 
dans le rapport de recherche inter- 
national vis§e ci-des5U5. Les reseigne- 
aents fournis sont donnas k titre indica- 
tif et n'engagent pas la responsibility 
de rOffice. 



le Recherchenbericht 
angefi^rtes Patentdokuaent 

Patent docusent cited 

in search report 
itocuaent de brevet cit^ 
dans le rapport de recherche 



llatun der 
Verfrffentliduing 
Publication 
date 
Oatede 
publication 



Hitalied(er) der 
PatBitfaailie 
Patent faaily 
aeaberfs) 
Neobrefs) de la 
faaille de brevets 



DatuB der 
Veroffentlichung 
Publication 

date 
Date de 
publication 



US A 4S33486 



23-05-89 



DE CO 
EP A2 
EP A3 
EP Bl 
JP A2 



3882608 
298580 
298580 
298580 

1027953 



02-09-93 
11-01-89 

27- 12-89 

28- 07-93 
30-01-89 



DE Al 4119111 
EP A2 242083 



17-12-92 



keine - none - rien 



21-10-87 



AT E 
DE CO 
EP A3 
EP Bl 
ES T3 
US A 



76698 
3779354 
242083 
242083 
2031886 
4686540 



15-06-92 
02-07-92 
04-01-89 
27-05-92 
01-01-93 
11-09-87 



GB Al 2152436 



07-08-85 



GB AO 
GB AO 



8400177 
8500208 



08-02-84 
13-02-85 



